In a previous communication (1) a method was described for the production of persistent elevation of blood pressure in dogs by constriction of the main renal artery with a special silver clamp devised for the purpose. It was found that elevation of systolic blood pressure followed constriction of only one renal artery and that, after a varying period, this tended to return to a lower or even to the original level. In more recent experiments elevated systolic blood pressure has lasted as long as 7 months in a dog with only one renal artery constricted. This dog is still living, so it is not known whether or not the other kidney is normal. Following adequate constriction of both renal arteries, the blood pressure has remained elevated in most of the dogs, and some have now had hypertension for more than 4 years. The development of hypertension in dogs with experimental renal ischemia has now been amply confirmed by others (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) . In most of the studies either systolic blood pressure alone or mean blood pressure was determined, but recently (5, 6) it has been shown that in dogs with renal ischemia, diastolic pressure also becomes elevated. This we have also confirmed, using the Kolls-Cash method (15) for the determination of diastolic pressure.
Since there are many points of similarity between the hypertension induced in dogs by renal ischemia and that which is associated with renal arteriolar disease in man, it is hoped that the investigations which are being carried out by the use of this method will throw some light on the pathogenesis of this type of hypertension in man. On that account it was considered of some importance to determine
whether renal ischemia would induce the development of hypertension in an animal more closely related to man. There is no record of any a t t e m p t to produce hypertension in monkeys by any means. This publication deals with the development of persistent hypertension in macaques following the production of experimental renal ischemia.
E X P E R I M E N T S
In this study the giant type of macaque was used. The animals were mature, but young. Their exact age was not known. They received a mixed complete diet and were kept in individual cages. Blood pressure before and after the production of renal ischemia was determined by two methods. The one used regularly was the Riva-Rocci method, with the cuff placed around the abdomen, and auscultation practised over the femoral artery in the groin, in the manner used by McGregor (16) for the rabbit. The readings therefore represent lower abdominal intraaortic systolic and diastolic pressures. The other method, which was used at irregular intervals, was the determination of so called mean pressure in the femoral artery by the insertion of a needle connected to a mercury manometer by means of a rubber tube filled with 2 per cent sodium citrate.
After a long control period, five giant macaques were anesthetized with ether and subjected to the operation previously described (1) for the production of bilateral renal ischemia in dogs. A smaller silver clamp was used. Only one renal artery at a time was constricted and the interval between the clampings varied from 6 weeks to 3 months.
RESULTS
Since the renal artery in the monkey is very small, the difference between partial constriction and actual occlusion of the artery is not very great. In one monkey (No. 4) the degree of constriction of both vessels was evidently too great. Systolic and diastolic pressures rose moderately after the damping of the right renal artery, but it had returned to the original level at the time of the second operation 3 months later. After the clamping of the right renal artery this animal developed renal insufficiency and died in uremia 3 days after the operation. In another animal (No. 3) the degree of constriction was evidently insufficient for a permanent elevation of blood pressure, for it rose only slightly and soon returned to normal. For technical reasons, no attempt was made to increase the constriction of the renal arteries in this animal, a procedure which is frequently success- ful in dogs. Instead of this the left kidney was removed. The blood pressure again became moderately elevated, but the animal developed diarrhea and died 11 days after this operation. In the remaining three monkeys the systolic and diastolic pressures rose and remained elevated following the constriction of both renal arteries. In one monkey (No. 5), the elevation was very great. Text- fig. 1 is a record of the systolic and diastolic pressures of monkey 5 which showed the greatest elevation of blood pressure. By the cuff method, the lower abdominal intraaortic systolic blood pressure of this animal during the last 7 months of its life was regularly about 300 ram. Hg or more, and the diastolic blood pressure during this period was always above 200 nun. Hg. By the direct manometric method, the mean pressure in the femoral artery, which averaged about 120 ram. The report of the examination of the tissues of the monkeys will be included in a forthcoming report on the pathological changes in the tissues, especially in the blood vessels, of dogs that have had experimental hypertension for periods varying from a few weeks to 4 or more years. This report will be made when the number of animals studied has become sufficient to permit justifiable conclusions about the relationship between these changes and the hypertension.
S U M M A R Y
Persistent elevation of systolic and diastolic blood pressure due to renal ischemia has been produced in monkeys (macaque) by the same method previously used for this purpose in dogs.
